Activity-dependent neurotrophic factor, ADNF, determines the structure characteristics of Colivelin, a fusion protein of ADNF9 and Humanin analog.
A 24-amino acid long peptide, Humanin, protects neurons from Alzheimer's disease (AD)-related cell toxicities at sub-nM-uM concentrations. Activity-dependent neurotrophic factor (ADNF) is a glia-derived neurotrophic peptide, which protects neurons from tetrodoxin treatment and AD-related and amyotrophic lateral sclerosis-related insults at fM concentrations. An attempt was made to further improve the activity of Humanin by fusing this peptide to ADNF9, a 9-amino acid long core peptide of the ADNF. This fusion resulted in a novel molecule, termed Colivelin, with the neuroprotective activity at fM range, which is approximately 10(3)-10(7) fold higher than the activity of Humanin and Humanin analogs and follows the activity profile of fM-active ADNF9. We have characterized the structural properties of Colivelin and compared with those of ADNF9 and Humanin in water and phosphate-buffered saline (PBS). The secondary structure of Colivelin was similar to that of ADNF9, but not that of Humanin, and hence was not the average of the contributions of the two peptides fused. Colivelin was stable and monomeric in PBS, consistent with the monomeric property of ADNF9, while Humanin showed strong tendency to self-associate. Thus, it is evident that the structural properties of Colivelin resemble those of ADNF9, rather than those of Humanin.